Abstract. The trade liberalization associated with NAFTA has affected the pattern of state exports by altering the origin as well as the destination of merchandise exports. We find that NAFTA has increased US merchandise exports to Mexico and Canada by just over 15 percent, and has increased total US merchandise exports by nearly 8 percent. We also find that although many states have seen large increases in exports to both Mexico and Canada, others have seen large decreases. NAFTA has also affected states' exports to non-NAFTA regions of the world, tending to decrease exports to Europe and Latin America and increase exports to Asia. States in the northeast regions of the United States have seen the smallest increases in exports in the wake of NAFTA.
Introduction
Changes in trade policy have the potential to affect economic activity in regions of a country to varying degrees. The heated discussions preceding the passage of the North American Free Trade Agreement (NAFTA) in late 1993 demonstrated vividly that potential regional changes were a major concern of legislators. According to Baldwin and Magee (2000) , the primary reason that some members in the US House of Representatives voted in favor of NAFTA was their expectation that the legislation's effects on trade and investment flows would increase jobs and wages in their districts. On the other hand, they also found that the primary reason that many other House members voted against NAFTA was their expectation that passage would result in fewer jobs and lower wages. 1 Regardless of whether one's primary interest is in NAFTA's effects on local jobs, as a politician might be, or in its effects on welfare, as an economist would likely be, any analysis of state or regional effects of NAFTA must begin with its effects on trade volumes. To this end, our analysis makes an initial assessment of the differential effects of NAFTA on merchandise exports across US states. 2 We find, not surprisingly, that the relative price and other changes set in motion by NAFTA had different effects across states. 3 These different effects likely reflect the varying distributions of productive resources across regions and the substantial regional differences in what is produced and exported. 4 We estimate a gravity model that allows assessments of not only the effects of NAFTA on each state's exports to Mexico and to Canada, but also on exports to Asia, Europe, and Latin America and the Caribbean. Few estimates of the state-level effects of NAFTA have appeared to date. To our knowledge, this is the first study that estimates state-level export performance with a gravity model, a model that has become the workhorse of the international trade literature.
Ideally, we would have included state imports in our analysis, but the United States does not collect state-level import data. 5 Nevertheless, the partial picture provided by export data provides substantial evidence of the importance of geography on the effects of NAFTA.
Standard customs union theory predicts that integration regimes such as NAFTA lead to increases in trade between member countries (trade creation) and decreases in trade between members and non-members (trade diversion). Because the distinction between countries and regions within countries is artificial, these same predictions apply to the effects of integration on regional trade volume -NAFTA should lead a region in the United States to trade more with Canada and Mexico and less with the rest of the world. However, recent theoretical advances under the label "new economic geography" suggest that the neat trade-creation/trade-diversion dichotomy is insufficient when factor mobility is taken into account. 6 This mobility might be between regions within a member country, or across member-country borders -Ross Perot's "giant sucking sound." One of the ways by which factor mobility makes NAFTA affect geographic trade patterns is by expanding the spatial distributions of firms' customers and suppliers. For example, consider a firm initially located in New Jersey. The addition of Mexico to the free trade area expands the spatial distributions of the firm's customers and suppliers southward, increasing the profitability of being closer to Mexico. If the firm relocates, goods that had been exported to NAFTA members from New Jersey would instead be exported from, perhaps, Arizona. The firm's relocation would also change the firm's position relative to non-NAFTA markets, making it cheaper to export to Asia and more expensive to export to Europe. State export patterns would adjust accordingly. 5 Using Canadian provincial data, which covers imports and exports, Wall (2000) provides a partial view of the effects of NAFTA on state imports. 6 See Gunderson (1998) , Krugman (1998), and Fujita et al. (1999) .
NAFTA might also affect geographic trade patterns by expanding the set of possible places for firms to locate. Under NAFTA, if that firm from New Jersey moves into Mexico, it can do so without losing tariff-free access to its domestic markets. Thus, instead of the firm exporting to Mexico, it exports from Mexico to New Jersey and other states. Extra-NAFTA trade would also be affected because the firm's exports would be from Mexico to the rest of the world, rather than from New Jersey.
When these geographic effects are taken into account, the standard, unambiguous expectations of trade creation and trade diversion no longer hold at the national or state levels.
Instead, they create the possibility that NAFTA has led to decreases in state exports to Mexico and Canada, or to increases in state exports to non-NAFTA countries. Indeed, we find that, while the standard results predominated, there were sufficiently many counter-results to indicate that geographic effects have been important in determining the effects of NAFTA on state export patterns.
An overview of empirical research
Prior to discussing our analysis in detail, we briefly examine some background material to provide some context for understanding our contribution. We highlight, first, the different approaches used in previous subnational export studies and, second, the emerging literature that has attempted to estimate the effects of NAFTA.
Subnational export studies
Research on exports from US states has tended to rely on either regression or shift-share models.
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One group of studies, exemplified by Coughlin and Fabel (1988) and Erickson and 7 See Cronovich and Gazel (1998) and Gazel and Schwer (1998) for a discussion of subnational export research.
Hayward (1992) , is based on Heckscher-Ohlin trade models. These supply-oriented studies, focused on the sources of US comparative advantage, indicate that differences in state endowments of human and physical capital contribute to differences in state export performance.
A second group of regression studies, exemplified by Erickson and Hayward (1991) and Cronovich and Gazel (1998) , focuses on the role of foreign demand in explaining subnational export behavior. These studies are somewhat similar to our study because they examine some of the same determinants of export performance that appear in gravity models. Erickson and Hayward (1991) found that the exports of a US region are related positively to the destination country's gross domestic product and negatively to the distance to the destination. Recently, Cronovich and Gazel (1998) found that trade-weighted exchange rates and foreign incomes were statistically significant determinants of state exports.
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The other common method of analyzing subnational exports, shift-share analysis, is primarily an accounting method. Research using this method includes Coughlin and Mandelbaum (1990), Hayward (1995) , Gazel and Schwer (1998), and Coughlin and Pollard (2001) . Coughlin and Mandelbaum (1990) found that the industrial composition of a state's exports was not a major influence on its export growth between 1976 and 1986. Meanwhile, the competitive effect, which the authors link to human capital, is the primary factor accounting for state export growth. Hayward (1995) examines the importance to US states of European trade and discusses the possible state-level effects of European integration. Gazel and Schwer (1998) extended the classic shift-share model to incorporate what they classify as a demand factor, the 8 Another focus of subnational studies is the relationship between states' foreign involvement and growth. Representative studies include Coughlin and Cartwright (1987) , Manrique (1987) , Erickson (1989), and Carlino et al. (1994) . Coughlin and Cartwright (1987) estimate short-and long-run export elasticities of employment and find much diversity across states. Manrique (1987) estimates growth models and finds that those states increasing their export orientation tended to grow faster during the 1970s than those states that did not. Erickson (1989) also finds that state export growth contributes to employment and value-added growth. Finally, Carlino et al. (1994) 
The effects of NAFTA
Research attempting to make some preliminary assessments of the effects of NAFTA has begun.
Krueger (1999, 2000) focuses on whether this preferential trading arrangement has reduced welfare via trade diversion rather than enhancing it via trade creation. Using a number of approaches, one of which is a gravity model of aggregate trade flows, she finds that the evidence for trade creation appears to be stronger than that for trade diversion.
She stresses, however, that her conclusion is tentative. For various reasons, it is difficult to separate economic behavior into pre-NAFTA (i.e., prior to January 1, 1994) and post-NAFTA periods. First, firms and other important decisionmakers had formed expectations of NAFTA prior to its official passage. Presidents Bush and Salinas signed an agreement in June 1990 to negotiate such an agreement, so it is reasonable to think that some economic actions were taken in anticipation of passage. Second, the agreement called for a 10-to15-year phase-in of the tariff cuts for many commodities. Third, NAFTA can be viewed as another step in the process of 
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In addition, some work has been done to estimate the partial equilibrium effects of NAFTA at the industry level.
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Generally speaking, these studies have paid scant attention to the differing regional effects of NAFTA.
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Nevertheless, given the disparity in states' comparative advantages and proximity to trading partners, there is every reason to believe that the state-level effects of NAFTA would be far from uniform. Also, because NAFTA set in motion changes in the United States' trading relationship with not only Mexico and Canada, but also with the rest of the world, it is likely that the existing estimates capture only some of NAFTA's effects. Thus, a more general approach to capture a broader geographic range of effects might generate results that are more meaningful. Research by Wall (2000) exemplifies one such approach.
10 See Hinojosa-Ojeda et al. (2000) for a review of many of these studies. 11 See Karemera and Ojah (1998) , US International Trade Commission (1997a), and Wylie (1995) . 12 Exceptions include Scott (1999) and Rothstein and Scott (1997) , who try to discern state employment effects from changes in aggregate bilateral trade deficits -a dubious yet common approach (Hinojosa-Ojeda et al., 2000, p. 6) . State employment effects were also estimated by Bolle (2000) , whose estimates of job losses depend on certifications under the Department of Labor's NAFTA-Transitional Adjustment Assistance program. HinojosaOjeda et al. (2000, p. 62) Similar to Wall (2000) , our analysis is of the effect of NAFTA on the geographic pattern of trade. However, our analysis is from the perspective of US states and estimates the effects of NAFTA on their exports to Mexico, Canada, and major regions of the world.
The empirical model
As with the majority of recent work on the effects of international integration on aggregate trade volumes, we use a gravity model to estimate the effects of NAFTA. Gravity models of international trade were pioneered by Tinbergen (1962 ), Pöyhönen (1963 ), and Linnemann (1966 . In gravity models, the volume of trade is estimated as an increasing function of the national incomes of the trading partners and a decreasing function of the distance between them.
In these simple models, the effects of integration are estimated by including dummy variables to indicate shifts in the gravity equation following integration. Because of its simplicity and empirical success, the model has subsequently become a workhorse of the empirical trade literature. Further, because it is a general equilibrium model, it does not suffer from the wellknown defects of partial equilibrium studies.
The major practical advantage of the gravity model is that it does not require one to specify the complicated processes underlying trade flows. On the other hand, despite its empirical usefulness, the fact that it is largely ad hoc means that it has been treated with some suspicion by international trade theorists. Nonetheless, Deardorff (1984, p. 504) concluded that gravity models "tell us something very important about what happens in international trade, even if they do not tell us why." More recently, papers by Bergstrand (1985 Bergstrand ( , 1989 and Deardorff (1998) , among others, demonstrate that the gravity model can be derived within a variety of standard theoretical frameworks. In fact, according to Frankel (1998, p. 2), the gravity model has "gone from an embarrassing poverty of theoretical foundations to an embarrassment of riches."
Our study relies on state-level merchandise export data for all 50 states and the District of Columbia to most countries in the world. The data are prepared by the Massachusetts Institute for Social and Economic Research (MISER) at the University of Massachusetts-Amherst. The MISER data are export shipments by state of origin of movement to various destinations throughout the world. Although this data set is regarded as the best available source for state export data, it has well-known weaknesses -the most important of which arise from the differences between the origin of movement and the origin of production -which have been discussed in Cronovich and Gazel (1999) , Hayward and Erickson (1995) , and Coughlin and Mandelbaum (1991).
While the potential problems with the MISER data are well documented, it is very difficult to measure the extent to which they matter. In examining the MISER series, Cronovich and Gazel (1999) compare with to the Census Bureau's AR series (Exports from Manufacturing Establishments) -which they regard as the series that best indicates the origin of productionthat was published only for the period 1987 to 1992. They conclude that for most states, the MISER series is "an acceptably close substitute for the AR series" for the period. The eight (mostly small) states that do not satisfy their criteria are the District of Columbia, Montana, Nevada, New Hampshire, New Mexico, Tennessee, and Vermont.
We include 32 destination countries in our data set: Canada, Mexico, and the top ten US export destinations in each of Europe, Asia, and Latin America and the Caribbean (excluding Mexico). 13 We complete our data set with gross domestic product (GDP) data from the World Bank, gross state product (GSP) data from the Bureau of Economic Analysis, and the consumer price index from the Bureau of Labor Statistics. We have complete data for the years 1988 to 1997, providing us with 16,320 observations. Such a large data set provides substantial freedom to disaggregate the effects of NAFTA.
To exploit this opportunity, we created 255 separate dummy variables to capture NAFTA's effects on every state's exports to each of Canada, Mexico, and three non-North American continents. 
where x ijt is real exports from state i to country j in year t, 0 α is the portion of the intercept common to all state-country pairs, ij α is the pair-specific portion of the intercept, Y it is the real 13 These countries are: Europe: the United Kingdom, Germany, the Netherlands, France, Belgium, Italy, Switzerland, Spain, Ireland, and Sweden; Asia: Japan, South Korea, Singapore, Hong Kong, China, Malaysia, Thailand, Philippines, Indonesia, and Vietnam; Latin America and the Caribbean: Brazil, Venezuela, Colombia, Argentina, Chile, Dominican Republic, Costa Rica, Peru, Guatemala, and Jamaica. Taiwan is not included because the World Bank does not provide GDP data for it.
14 For simplicity, we refer to Latin America and the Caribbean as a continent.
GSP of state i in year t, Y jt is the real GDP of country j in year t, and D ij is the distance between state i and country j. Note that because some observations of state exports are zero, our dependent variable is the log of 1 plus exports. Censoring of this sort normally requires Tobit estimation, but doing so would mean losing the double-log relationship inherent to the gravity model. Our approach preserves the double-log form while approximating Tobit results (Eichengreen and Irwin, 1998).
Exports from state i to country j also depend on other factors -contiguity, common language, and historical or cultural links -that are usually included in gravity models. In (1), their effect on trade volume is
, where Z ij is a vector of fixed factors that make the volume of exports from i to j differ from the average. This is the only difference between our heterogeneous gravity model and the traditional homogeneous one, which imposes the restriction
for all pairs of i and j. Notice that ij ij D ln and δ α cannot be separated in the estimation because they are perfectly collinear. Thus, we estimate their sum as a fixed effect,
. The fixed effects are estimated using a dummy variable for each of our 1,683 state-country pairs.
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A state-country dummy takes the value of 1 whenever the observation is of exports from the state to the country, and is 0 otherwise.
Using fixed effects estimation allows us to capture the influence of not only distance and other fixed variables normally specified in gravity models, but also of any number of important factors that may be difficult or impossible to quantify and which are, therefore, normally excluded. As shown by Mátyás (1997) , Bayoumi and Eichengreen (1997) , and Cheng and Wall (2001), excluding these variables, which is the same as restricting their effects to be the same 15 Note that we count pre-and post-unification Germany as two different countries, making our panel data set unbalanced, without 1988-90 observations for unified Germany or 1991-97 observations for West Germany. across states and countries, results in serious estimation bias. 16 Also, because we do not have to measure distance -it is subsumed into the fixed effect -we avoid having to choose one of the ad hoc measures of distance normally used, while still controlling for the effects of distance on trade volume.
Another potential benefit of fixed effects estimation is that it may allow us to control for estimation bias resulting from the potentially large divergence between the MISER data and exports based on the origin of movement. This is because the fixed effect term would pick up any proportional divergence between the two series that is consistent over the sample. In this case, the divergence would be just like any other unobserved pair-specific heterogeneity, as it would be controlled for with the pair-specific fixed effects.
We estimate the effects of NAFTA and overseas integration on the exports of the 51 states. The percentage effects of NAFTA are approximated by the coefficients on a state's five state-to-continent dummy variables: sc ijt NAFTA is equal to 1 when the observation is of exports from state s to a country in continent c in a year after and including 1994, and is 0 otherwise. NAFTA was not the only regional integration agreement that happened during our sample period that could have affected North American trading patterns. The European Community (EC) reduced most internal barriers in 1993 when it became the European Union (EU); and Argentina, Brazil, Uruguay, and Paraguay formed the Southern Cone Common Market (Mercosur) in 1995. To control for the effects of these overseas regime changes on US state exports to EU and Mercosur members, we include state-specific dummy variables for both.
The dummy s ijt
EU takes the value of 1 when the observation is of state s exporting to an EU 16 Rather than using dummy variables, we could control for fixed effects by using the first differences of the variables. However, this approach is not appropriate in the present case because it would place arbitrary restrictions on our estimates of the trend effect (Cheng and Wall 2001). member and the year is 1993 or later, when the EU's single market program was put into place.
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The dummy s ijt MERC is equal to 1 beginning in 1995 when the observation is of state s exporting to Argentina or Brazil, the two Mercosur countries in our sample. The parameters associated with the EU and Mercosur dummies approximate the estimated percentage effects of the regimes on a state's exports.
Although not controlled for with a separate variable, our estimation also accounts for the effects of exchange rate changes, such as those following the Mexican peso crisis of 1995, by using market exchange rates to convert variables into dollars. In the spirit of gravity models, this means that the economic size of a country, as measured by GDP, changes along with the value of its currency.
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We also include a trend variable, t, that is common to all trading pairs and captures the changes in trade volume that would have occurred even if there were no new regional trading regimes and no changes in income levels. In this sense, the coefficient on the time trend indicates the percentage change in trade due to "globalization," here defined as an inherent common trend toward increased international trade. Finally, ijt ε is the random error term.
Empirical results
Tables 1a-c contain the results of our least squares estimation. As expected in gravity models, the coefficients on the incomes of states and countries are positive and statistically significant.
The coefficient on the trend variable is positive and statistically significant and indicates that 17 Note also that EU ijt is equals to 1 for Sweden beginning in 1994, when, as a member of the European Free Trade Area, it began enjoying equal access to EU markets. 18 Note that it has become common in recent versions of the gravity model to use exchange rates measured according to purchasing power parity rather than market value. However, for trading purposes, the relevant measure of a country's economy is not its worth for domestic purchases, but its worth for international purchases.
19 See Cronovich and Gazel (1998) for an alternative treatment of exchange rates in a model of state exports.
globalization was responsible for an increase in state exports of 3.2 percent per year. Also, as Figure 1 illustrates, the residuals are reasonably well behaved, especially when compared with those generated by homogeneous gravity models. As demonstrated by Cheng and Wall (2001), plots of residuals generated by homogeneous gravity models indicate a strong tendency to underestimate high levels of trade and to overestimate low levels of trade.
Other than the effects of NAFTA, our most interesting results are our estimates of the effects of the EU and Mercosur on state exports. These are provided by The most likely explanation for this rather anomalous result is that the formation of Mercosur coincided with fairly dramatic liberalization of the economies of the member countries, including the relaxation of trade restrictions.
The effects of the EU and Mercosur were not uniform across states. There were three states -Idaho, Maryland, and Wyoming -for which the EU led to large increases (10% or greater) in exports to EU members; there were 14 other states for which the effect of the EU was small (less than 10% in either direction). Thus, for 34 states, the effect of the EU was a large decline in exports to EU members. All but one of the 27 statistically significant EU effects were negative.
As and Canada, its effects on exports to non-NAFTA regions of the world were more complex.
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Exports to Europe fell by almost 6 percent, exports to Asia rose by 15 percent, and there was a small negative effect of roughly 3 percent on exports to Latin America and the Caribbean.
As discussed in more detail below, the effects of NAFTA differed a great deal at the state and regional levels. For most states, the effects of NAFTA mirrored the increase in total US exports to Mexico and Canada, although to widely varying degrees. Perhaps more interesting, though, is our finding that many states have seen NAFTA lead to decreased exports to Mexico and Canada. Similarly, for extra-NAFTA exports the aggregate effects of NAFTA mask a rich variety of state and regional effects that were often counter to standard theoretical predictions.
21 Despite the difficulty of making a straightforward comparison, our estimate of the overall effect of NAFTA on exports to Mexico is similar to one generated by Gould (1998). Our point estimate of NAFTA's effect on US exports to Canada exceeds Gould's; however, Gould characterizes his estimate as very imprecise.
NAFTA's effects on state exports to Mexico were not highly correlated with its effects on state exports to Canada. The simple correlation of 0.04 suggests that state exports to the two countries did not tend to be affected similarly by NAFTA. For extra-NAFTA exports, the various effects were similarly unrelated. Simple correlations between NAFTA's effects on state exports to Latin America and the Caribbean and on state exports to Europe as well as Asia are only 0.16 and 0.05, respectively. Also, the simple correlation of -0.04 between the effects of NAFTA on Asia and Europe suggests that these effects were also unrelated.
The only relationships between different NAFTA effects that we detect are for the effects on exports to both Canada and Mexico with the effect on exports to Latin America. The correlation coefficient between the effects for Mexico and Latin America is 0.34, which is statistically significant at the 1 percent level. Similarly, the correlation coefficient between the effects for Canada and Latin America is 0.22, which is significant at the 12 percent level. Thus, if NAFTA had a positive effect on a state's exports to Canada or Mexico, it also tended to have a positive effect on the state's exports to Latin America and the Caribbean.
Intra-NAFTA state and regional exports
Our estimates of the state-level effects of NAFTA on US exports to Mexico and Canada are listed in Table 1c and are illustrated by Figures 4 and 5. While we find that 28 states had their exports to Mexico increase by more than 10 percent because of NAFTA, we also find that eight states had decreases of greater than 10 percent. About two-thirds of these estimated changes, both positive and negative, were statistically significant. At the regional level (see Table 2 ), six of the nine regions of the United States experienced positive NAFTA effects of between 11 and 22 percent on exports to Mexico. The Southeast stood out, though, with a NAFTA effect of 32 percent driven by large effects for Virginia and the Carolinas. For the Plains the effect of NAFTA on exports to Mexico was a rather modest 6.5 percent, while the Mideast, primarily reflecting a large negative effect on exports from New York, was the only region for which NAFTA led to a decrease in exports to Mexico.
Positive state-level effects of NAFTA on exports to Canada were widespread: 36 states had positive NAFTA effects of 10 percent or higher, and the effects tended to be statistically significant. Nevertheless, there were four states whose exports to Canada fell by more than 10 percent in the wake of NAFTA. At the regional level, though, NAFTA increased the exports to Canada for all nine regions, although the increases for the Great Lakes and Rocky Mountain regions were rather modest. For the Great Lakes, the regional number was dragged down by the large negative effect for Michigan, the only state in the region for which NAFTA did not lead to a large increase in exports to Canada.
Although our finding that NAFTA increased total US exports to Canada by 15 percent is very similar to the 13 percent increase found by Wall (2000), our estimates of the regional effects of NAFTA differ a great deal from his estimates. In particular, he finds a large increase (21 percent) in exports from the Great Lakes region to Canada, whereas we find a much more modest increase. Also, he finds small increases in exports from the Plains and Southwest to Canada (6 percent for each), whereas we find increases of 23 and 30 percent, respectively. His region-level results are not directly comparable to ours, however, as Canadian provincial trade data uses the Census Bureau's "origin of movement" method to assign states of origin, without adjustments of the sort performed by MISER.
Extra-NAFTA state and regional exports
Our estimates of the effects of NAFTA on US state exports to Europe, Asia, and Latin America and the Caribbean are listed in their respective columns of Table 1c and are illustrated by Figures 6, 7 , and 8. The estimates aggregated to the regional level are listed in Table 2 . We found that the 6 percent NAFTA-induced decrease in total US exports to Europe was regionally concentrated, and only 14 of the state-level effects were statistically significant. The Far West and the Mideast both saw NAFTA lead to large decreases in exports to Europe. For the Far West this was dominated by Washington's NAFTA effect of -25 percent, while it was New York's NAFTA effect of -19 percent that drove down the number for the Mideast. In contrast, the Rocky Mountain region saw a somewhat large increase in exports to Europe, driven by a NAFTA effect of 32 percent for Utah.
Similar to the effects of NAFTA on exports to Europe, its effect on US exports to Asia was far from uniform across states and regions. In contrast to the effects on exports to Europe, the effects of NAFTA on state exports to Asia were spread across the regions, and the state-level effects are statistically significant for 30 states. There were 22 states with NAFTA effects greater than 10 percent, and eight with negative NAFTA effects of 10 percent or more.
However, this left 21 states with small NAFTA effects, split nearly evenly between positives and negatives. NAFTA led to increases in exports to Asia for most regions, although the increase for the Southeast was fairly small. NAFTA had a very small effect on exports from the Mideast to Europe, although the large positive effect for Maryland was cancelled out by the negatives for other states in the region. Similarly, New England's small negative effect would have been even more negative if Vermont had not had its 46 percent boost from NAFTA.
As with the effects of NAFTA on exports to Europe and Asia, there were interesting state and regional differences in the effects on exports to Latin America and the Caribbean. Despite a small aggregate effect, we found 21 states for which NAFTA led to large decreases in exports to Latin America, compared with only eight for which it led to large increases. For 25 states the effect was statistically significant. The regional characteristics of the effect of NAFTA on US exports to Latin America and the Caribbean is clear from Figure 8 . Large negative effects were concentrated in the states in the far North of the United States -there were decreases of 16 percent for exports from the Mideast and New England. In contrast, the large state-level increases in exports to Latin America following NAFTA were concentrated in the two southern regions.
Total state and regional exports
As discussed above, NAFTA has had many different effects on exports from the states and regions of the United States. It has not only affected the flow of trade from the United States to its NAFTA partners, but also to non-NAFTA parts of the world. An evaluation of the state, regional, and national effects of NAFTA on trade volumes would be incomplete without adding its effects on extra-NAFTA exports. The last column of Table 1c provides the aggregated estimates of the effects of NAFTA on total state exports, which are illustrated by Figure 9 and are aggregated to the regional level in the last column of Table 5 .
The nearly 8 percent estimated boost in US exports from NAFTA was spread across the states and regions. Of the 12 states with estimated negative effects, only three had decreases of greater than 10 percent. These are Mississippi (-14 percent), the District of Columbia (-15 percent), and Delaware (-13 percent). Of the 39 states whose total exports increased, 27 saw increases in excess of 10 percent. The states with the largest positive effects were New Mexico (37 percent), Kentucky (35 percent), Colorado (29 percent), Indiana (26 percent), and 8 others who had their exports expand by more than 20 percent.
States either on the Canadian border or on the northern section of the Eastern Seaboard tended to have experienced small NAFTA effects. At the regional level, although the total effects of NAFTA on total exports were all positive, the increases for New England and the Mideast were very small, with the latter being indistinguishable from zero. The estimated effects of NAFTA on the total exports for the other seven regions were all between 9 and 16 percent.
NAFTA and state growth
A review of the dynamic effects of trade liberalization by the US International Trade Commission (1997b) indicates much theoretical support for expecting trade liberalization to have a positive effect on economic growth. In the context of NAFTA, the literature suggests that those states with more positive export effects should have experienced relatively more rapid growth. To explore this hypothesis, as well as to generate some information concerning how reasonable our results are, we calculated simple correlations between state income growth between 1993 and 1998 and our estimates of the effects of NAFTA on total exports. The simple correlation of 0.38, which is statistically significant at the better than the 1 percent level, suggests that states with more pronounced NAFTA-related export effects also tended to grow faster.
In addition, we explored the connection between state income growth and our estimates of the effects of NAFTA on exports to specific regions. The simple correlation was virtually zero using the estimated export effects for both Mexico (-0.06) and Canada (0.05). A similar result was found for exports to Latin America and the Caribbean (0.12). Meanwhile, state income growth was correlated at better than the 10 percent significance level only with the estimated NAFTA effects on state exports to Europe (0.37) and Asia (0.25). Clearly, though, these results are only suggestive of the possible role that NAFTA may have played in determining state growth, and they are far from conclusive. Our simple correlations do not account for the simultaneity of exports and income, nor do they control for potential covariates that might explain changes in exports and changes in income.
Recent theoretical work suggests the possibility that international integration can affect the regional concentration of economic activities. In Krugman and Livas (1996) , giant metropolises in the third world are the unintended consequence of import protection, so trade liberalization will lead to a dispersal of some activity out of metropolises.
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In contrast, in Paluzie (2001), because of agglomeration effects, trade liberalization by a country with interregional labor mobility leads to a greater concentration of economic activity. Our results do not offer any evidence that NAFTA's effects were related to the initial pattern of economic activity. Specifically, the rank correlation between 1993 state per capita income and our estimates of the effects of NAFTA on state exports is -0.18, indicating a tendency for poorer states to have seen larger NAFTA effects. With a t-statistic of -1.29, though, this relationship is not statistically different from zero.
Conclusions
Our gravity model estimation generates numerous results concerning the effects of NAFTA on exports at the state level; however, our analysis also produces other noteworthy results. As expected in gravity models, we find that economic size matters -the incomes of states and destination countries are positive and statistically significant determinants of state exports. This is consistent with Erickson and Hayward (1991) and Cronovich and Gazel (1998) , who find that state export flows are positively related to the GDPs of destination countries. We also find that globalization was responsible for a 3.2 percent increase in yearly state exports and that, according to our fixed effects estimates, many other factors -including distance and any number of unobservable pair-specific factors -matter as well.
22 Wei and Wu (2001) find that urban-rural inequality was lower for Chinese cities that were more open to trade.
Existing estimates of the effect of NAFTA on aggregate US trade are rather lukewarm. Krueger (1999 Krueger ( , 2000 finds no statistically significant effects, but concludes that the increase in trade with Mexico and Canada probably was larger than the decrease in trade with the rest of the world. Looking only at US imports, Romalis (2001) finds that the increase in imports from Mexico and Canada due to NAFTA has been at the expense of imports from the rest of the world, for a net decrease in US imports.
In contrast, we find that NAFTA had large and significant effects on US merchandise exports. We find that US exports to Mexico and Canada increased by 16 and 15 percent, respectively, while exports to Europe and Latin America decreased by 6 and 3 percent, respectively. In contrast with the standard trade creation/diversion dichotomy, we also find that NAFTA led to a 15 percent increase in exports to Asia. Overall, our results indicate that NAFTA has led to an 8 percent increase in yearly US exports.
NAFTA has also had wide-ranging state-level effects on merchandise exports. Most states saw increased total exports: 13 saw increases of 20 percent or more while another 12 saw increases between 12 and 20 percent. The effect of NAFTA on total exports was negative for 12 states, with three states seeing decreases of 10 percent or more.
This study has also generated results concerning NAFTA's effects on the relative importance of NAFTA members as recipients of state exports. As with the United States as a whole, most states saw large increases in exports to both Mexico and Canada, although there were significant differences across states. In particular, we find that, as a result of NAFTA, eight states saw large decreases in their exports to Mexico, while four states saw large decreases in their exports to Canada. As suggested by the new economic geography literature, these statelevel decreases in intra-NAFTA exports highlight the importance of firm mobility in determining the effects of international integration on the pattern of state exports.
It is not only state exports to Canada and Mexico that have been affected by NAFTA, but also state exports to the non-NAFTA world. These effects varied greatly across states and destinations, and there was no consistent pattern of positive or negative effects. Also noteworthy is our finding that states' NAFTA effects have not tended to be very similar across the various export destinations.
The wide variety of state-level NAFTA effects suggests that, consistent with Coughlin and Fabel (1988) and Erickson and Hayward (1992) , the distribution of states' productive resources plays a role in determining the geographic distribution of the effects of NAFTA. In addition, the fact that we found so many positive NAFTA effects (contrary to the usual negative trade diversion effects) indicates that the geographic mobility of firms has also likely been an important factor in determining the post-NAFTA pattern of exports. At this stage of our research, though, we are unable to separate the state-level NAFTA effects into their constituent parts.
In light of these results, estimation approaches such as the gravity model, that simultaneously account for the many different effects of integration, are essential to understanding how NAFTA has altered the pattern of state exports. Moreover, the great diversity of results across states and regions indicates the importance of geographic and subnational considerations in the evaluation of international integration. Krugman P, Livas Elizondo R (1996) Table 1b NAFTA dummies see Figure 9 . The effects of NAFTA on states' exports to the world
